(19) B^fflttW? (JP) 



<12> & IS 4$ If & |g (A) 



(ll)fcffrttiK&W#^ 
#$§2002 -266585 
(P2002 - 266585A) 

(43)&H H ¥J£144P 9 £ 18 0 (2002. 9. 18) 



(51) IntCl.' 

62 IB ?5/02 

SO 2D 1/04 

E 2 1 B 4/14 



F I 

E 2 1 B 25/02 

E 0 2 D 1/04 

E 2 1 B 4/14 



T-7n-r(##) 

2D0 4 3 



(2i)ms»^ 


!ftIS2001 -63929( P2001 -63929) 


(71)UIIBiA 


000168506 














(22) iJUH B 


¥JE£13^ 3H7B (2001. 3. 7) 




SDKtR*IFK4'5i 1 T@29#15*t 








(72)S!ig« 


ft * tt tt 










jft£tP*SFIX*i*l 1 TS29#15^ 


















(72) »9m 


/Jn /II IE ff 










*StP+J?Kf * 1 TS29*15*» 


















(74)«SA 


100093399 










#«!± fl& (*K2£) 








F^-A(0^) 2D043 AC01 BA08 BB09 





(54) [^M©*^] ^A'rM^-tf-^v&tf^ireK >D->7V >{fJl& 



(57) [gift] 

o x r «> ? a - 77t >- r y ntomzmfe s n a -y > 

;^Ny-7t. 4 ^^f-A-rr-fevyy^T^aptcifttt 
<bft. *<^)l*l«»K:±*l«KSrfiai5W-S3rf-j.-yi:, 

3T j f-2.-7cr>±mzmft>ti. r^^^^-yr^y 
7 'J coiniicSri^-r&x^ Kj^wrnt , Buffi h* y >v 

-?imm&±Lx 7v-w&t%&± o ^muffin t £ 




!(2) 002-266585 (P2002-266 585A) 



13 H 'J Asa v ¥0>9&kk.&& LT— ttWC 

MtSflKc i o r r *7 9 * sL-7T-b y r y ^iWciii^ 
>f y-^f-jL-rr-feyryi^^t^, SfMRci-? 

ry^Eiss^ff^-rs^^^niiWi:, 

mlSH y^n .y K<9ff&*fcffoT3T^A-T*#®8S 
ti^zxyA Y-t hbb itlzy^y-fft-jwsy^tfft 

frfHWISHti: &fll * 6 £ Sr WBSLt 7-Y -^9 -f y-»f 

yy?. 

•feyyy^TSQ^lSj^nrf-A-rSrX^'f 

XT'; >y Y^3.-7C0ftUtm&LfzAmX'^7V y h 

fcaww i. -r y-f y y^i: , 

*7°y -y hf-a-^±SBt»ft<oils *T*U -y hfa 
i t ^#Sti:-r^fi^iB 1 fcKBfcO^ y-fyT- 

imtm4 3 i9*Ji i . m&m2xizm$m3iz*m 
covj ^j-i yyy7'?*i&mi>fi:74 ^4 yyyy 

y-f 7*T-fey7*y ^T^^-.x-T'T'-feyT'y 
fiC-fe -y h LtzttmTTVf+x.-y'T-by'fVnTM 

8MWE*>«*&fc: <£ -oxy^ y?*->w n yvaqMHcff 

MlLfcfcfcH:. -f >'tf J .-77-fe>'7 1 jm^fa 
- 77 -fe y 7" 'J ic^fc-fe >y h § tlX V * 4 i: «ff L , 
SEflsESflttft LT & ^ y*r*-/w^y-?fr^ftm<7)t 

yry ^oi^t -y m«bt** fcfJBrrsc: t 
at-r* T4 -f y-9-yr y y/ia. 

[00 0 13 



r^&ix-tf-yr y yyismzmth . 

[00023 

[tsawos«] «6«M3tffl±«w-yry y^iaactt, 
d a* T*n - ? y >» n- * y y g y H y ;K h >y TV \ y v 
*3C) ^iiS^n-^y^-yy^vyy^ffifflt/cT 
+5 -f yfyr y yy~>xri> . Wfmtz&mtut: 
>\y-?*?j^7v-<? (h77Ay?M) t37fa 

yry y^ji , ii^cr)n-^ y y y^'vy yt; i 

|>r7r^j.-T'i;</.4 0. 5 mmo -y KSrffiffl t7^y 
7'jy^S, KmJR^SWk-iir^^y 

f**-^ syv^T-fA-5-f ymm tyya rmm-t i 

[00033 ^OJ; 3 sflrt63tW)tt«fc:tt»:<0 J: 3 

( i ) n-^ a--^ 7 y g y h 'j/wcj; s tv7y y 
mm*. t&±.mtzmK^y~?zmffiLxt5'o. m&s 

( 2 ) -y a y K y ;U£-£tf h -y TVsy 

^Sr^li, J*E*"C^yv?&ff»s-fr*ii:*»#< % m 

[00043 ( 3 ) h yy^y~?ttHte. m&cotmnt 
ttctyr? orfi-7) Tffiizim-t&ffimjj 
tfffi&L. y-yyv y7M8i<7)&Tzmiz> zttfx-z 

[0 00 5 3 (4) ISon-^'j^-'jy^yj 
ffl^jttyr'j y^'t-ti, 37f a-rtcfuwjSr-^i 
j;ki«T'i^^. if yry y^jijg* { ffi<. 

o, i&kiftfl|^)S#{ciK^IBH:^**eS!i:-*-4. 
*tf>±. ^*±«IIHE56TfiW)i)g* J «BS^»raifc:-?v^ 
Tt|5l«OPnm { 3!)-i>. 

( 5 ) ii^oo-^ y ^-y y^yy§rfflv^Hfy7° 

7^*6. im±mx'i±M¥A*3T+*-zrft\ l zmm-&m 

lzmilz£^Xffi!kLXL&5c\bff0'\ / \ 
[00063 (6) r^yf^-^Ayr^v^t^Y 
yimyy37 1 Jy/yxfAil **ifyruy 

[00073 

izmm%mkKct'tfKc\,\ i&m^ ■ >m ■ $mx®mitcr> 
x^rnmm<ommm^m±m^-yr : 7Rr/^^yy'^ 
zmm Ltz^r yry y yum^mm-th z t \zhh . 

[00083 
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++a.—7T*yxv k, 4 y-r^-A— 77*.y7vn 

hti. *nftmz±mtmiimt&3T j }- *-7t. 
?T*h3.-7<7)±.mzWL\ j rt>ti. r*?9+a.-77±y 

7 0 0>WZ&¥f&-th x-f ^/H«»k . huIB H 'J /Un -y 

- s^rm t: xyjvthk. y*? y-f * -/p; n y 

»ff± LT ^n-«!B k «k 3 ttfiWUfiHS k £ 

[ o o o 9 ] mszmwmmi. msr*?***- 

>WWW5rmc.*?-f F Lfck SSKflcESHMW-*^*;^ 
Il8f8k L*. 

[00 10] ifc, MfB37"^-A-7"(4, 37fj.-/' 

-y hf-a-^rtataBiLJtttSi'Cxry -y F 
*i-7<3T^£*IKSft£lS*3;h.4 k k 1 tcT*§ 
a^fcWjfctfc-f y-J-yy^fc, xru-yFf-A-y 

COO l 1 3 MMZcovj^yj yy-yy-yzmin 
Ltzvj •Tyjy+fyyvyyjj&X'b^x. 4-y++ 
a.-y'T-tyyv^T^^i-^-yT'tyyv^z-t-y 

3Tt' y h£ift«fc:«K§-ti:T H U/PO -y F&i&iiS 

ifittEoftite ck -> T y y?*-jw \ y^^iES 

* a - 77 * y 7 V ft (cflRtc-fe «y F 3 tlX V> & k 
L, 8ittE*^LTfc^>^*-/i^yvj&CFfls» 
cok^ti, -f ytfa-my/'jw^^fi-y 

7-feyr'J l*l^tf)li;£-tr -y F ttflRT* h k mm?Z> Z k 
COO 1 23 

ot, «#ERBS:#ISL!¥«fc:SiBIW-4. #fMHo-3S 
SfeO^® J^V^f-V^y^ y-f* -IV F 'J /HJ- y 
7*5 (JilT, , 7'f-\'7'f y-9-yr^kof.iO «, ^y 

-tj-'tf-^ysy^ mTDTHkOfci;) <0fI»jSrfiJJflL 

xn®w&cotiv><7)±mmt,zm^t>ti& . h i 

Oy F (ll^L&O) ^SSt^LT-ftWtHIIgjI 



aw^r?**-*— •Tr-fey^y i ok, r*??^*.— 

7T*y7V 1 Oflfc^MSiEKif W^-a 

-myyy 2 0 k srffitTv^s. 

COO 1 3 3 7">^f A-m^yj 1 Ofi, TffigB 
/I 1 a^*t^37h' 7 Ml. 7^^fa-7l 

2. Ay^ijy/i 3. +t7\A, /sytfvyyi 5, 

#4 WvT'jy/l 6. *5-17, RVAvTVy 

y^l 3&tfl 5^#. «[<JClMttiftt=*3BfSfL-CV^ 
§ . *77'J y ^ 1 8 co±SM(i , H 'J ;l^o -y HOTffl 

COO 14] -f ytfa-/7-fey/'j 2 0(4, 02tc 
*-TJ;3fc, 88*EtcJ:-3-ClT»*-¥-i4DTH4 0 

*coftmz±mm,m$:fflisi.i-Z37i-2.-72 3 

7>>^f i-^-ty/'J 1 ow;-fytf a-/ 

7*y7V 2 0 &*IKf ife^VKMfl! ( 
COO 1 53 37fi-72 3li, 37fi-72 3rt 

t=*f ASii&fc k tttmsftft-rixru -y F^-a- 

7" 24k. «y bf-i-y2 4cortlEPkji 

MLtztfBX'Ay'V y \~*x.-72 4<QTffimz%ttl£ 

mzm^zti&J yi->jyy2 it. xry y f^-j.- 

y2 4cO±«tC|Stt^^Xr'J y hf i -y24^37 
f-j.-7 r 2 3*^ffttJi-fXhy2 5k$rfit^.TV^S„ 

^ytyy/2111 a7fA-/2 3«^^7y >y f 
^ A -7'2 4^fe(t±a6^fi : d«ltgtffli.Tv^. ^y 

m&smifitn^tix^t. ttc, ^ytyy/21^ 

^ifttt^fLJtou y^k*o>—^2 2ti. r^^f- 
jL-rr-byru 1 0rt^P^AS:E&±LTVM.. 
[0016] 37fa-72 30±SCIi, 02^-f 

ctat. y-r7h2 6tfmf&&mzmm2tix^z>. y 

A-7H26 C0±g|5OffiW2 6 a (3<i. X7°U y^kO 
ft^g5«2 7 £&>lTV\y##-f ^ 2 8*^7"'J y^tf 
y^rk'OWOT 3 0, <T U y^ 3 1 &t>'^ 7y 3 V7 

A-c^mma. x<7)£o%mmffif$.t%^x^z. y 

+ 7h2 6* s , y^7h2 6C0ffi«2 6 a^hflgp^jf 
ICiiS^^WLTl&tt'ofL^^'f VM2 6 bcO^&M 

n^^fc^y^w-f 2 8c?>[*immzmizztitz2 

*^WgU«3 0tcJ:-?T^^ J\*if#¥4 28 

*t(CffV\ ^7yyy r 3af l 7 7y3y7A-3 2i. 
>\yiii£ ; T4 2 8ftme>±MftX'y*7 b 2 6^ffiW2 
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X^&. 

[oo 1 7 j dth4 ofcotvrti. miz-^m^nx^ 

2tc*rf J: *JWBfc:*iv^Ti4il«T«lfc:aEISSit 
TV^t'-y hSrHjV^fcflljfif , T»<^-yy^4 
L A774 2, 7>f-h'f-jL-7'4 3. T'yAV^T 1 
44, a>/*;^4 5, ^-yy^7h4 6f«±S 

C 0 0 1 8 3 /WiJif^A 2 8^±^Offitta52 8 a 

^ t y & k COWSSW 3 3 LT D T H 4 0 O^- y V 
7 '4 1 TWlcMTjfatcx^ KTUlEtcas^r* k k t 
-?-0±«®&fT?S®2 8di; Ua^74 2<0TS 
Of7$8ffl4 2afc*ffl ($fl£) LX^h. fSgP»3 3<0 
iBUHa^ y-yy?4 1 ^t^ft^Wl^ftfc^ 0# 
4 H*314 1 atZftXtfJ FSfU ^>tf#T4 2 8<S 
2r-i/ y 7"4 1 £#f LEHK:frr*]£SfM$*i.g> k k t (cW 
"ftfil^coxyA h'SrnTtbk LTV>-&. ifttcfcO, W 
##T<f2 8{4. mUmnxyj \<RX/DTU4 0 tCO 

-i*\Bim<*imtz%^x^& . ^fikHfrie^-f 

^HSfllktiO. DTH4 0ai/T')^fa-7'7t 
y^'J 10**H*EIlELTfc5'+:7h2 6&tf3Tf-jL 
-7 r 2 2HT«»*fli, 0«KS:lsBSL-C«rtr|6ltX7W 
K WC* 0 . 3 T1-X.-7 2 2 *>T«8aWM U y 
^2 l^T^^fa-my/'J 1 Oc^nrb'-y h 1 

1 eoTSSasa^tfS LTWSflSrfltSW* - k=£< UMX 
&*«jSk«roT^*. -f yt'jyy' 2 ltfffiW 

-f y^'J yy 2 l ii^-r L t n r b' y h 

[00 1 93 tsvW?4 2 8<^h@(C{i, T^^^-a 

-7"r-feyyj 1 o«A>*'ijy/i 3<ortffi(ctfc£i, 

X^&. ifc, >Ny*W-f 2 8cOi/-Jl'2 9cr)±.mz 

i,t:ism&im Lxm? btitzmwmm 2 

8b0)TiHfl5ii. DTH4 0* i- -f^t&tT^yv4 2kVN 
>tf#T<t 2 8t<Dffi&iz£^xmiL*:ffi 1 &jJt:^> 

•j 1 ocorJTf y h 1 lfciearr dth4 ots. & 
«6«^friwjEtr^y-7 4 2 

[ 0 0 2 0 3 Y 2 6(CMU «MMC«HT_tSBIiiS, 

irraiwc^< k i>*^2fs<?5iBpa52 6 e ^w-r 

■6a«s8S»2 6 d j&*£fSR$*iTV*4. ^y#W-f 2 8 

t*5 0, a«caa»2 8c(?5Tafc:aBiL"r»ft<9<ifcv\* 

A^S 2 8 d coWBfcjfeTfclBfcfrrtJ 4 flSolfHPgfl 2 8 
e*<|g(t^ix-rv^„ A;nrS2 8drtfc:fci. i/^7h 

2 6<DWM2 6 ac7)±S*C2 6 c3WWrtri6Uc^5>f h-5T 



ymmn . tm-t z> d t h a o & ©jp-r s sown 

& . ±4BS» 2 6c ifiWTWL 2 8 d ^(OTlTizXyA V 
2 8e^TO$ix. SKf»ca[B2 8c*t5*fftDTH4 

o^ttfflos* mr, ffiHss^kie^-) #^7h26 

^«fi«£»rj§2 6 dflfcJNliSflS . ±«352 bcifi^lV 
fm. 2 8 d |*]»iJtX7 H k S tt, HI 

f^aFfffl^jtc^^-j: o tc , mam 2 8 e . 
[002 1 3 2tf5«W>fe:»oTJeifC»«S 
^i8fls8![»4 2 brt<0TSBffltc«^$JhX:7 - Kf- 
j.-7"4 3 ^ytf-tt? 4 28 <7)ffitffl& 2 8 c ?)± 

y^^4 4 fcflifcA/l'T'sfvWM 5 OTSgP^W^lt] 

[00223 y^U7'*;ur4 5 <0±JSHSB5fcUi, ^-yy 
A'7b4 6<7)TfiiggP* i ^LTV^kkit. p<-yy 

+7h46fi ^-v-y^'4 l^iJBSPrttxryy^ 

b*y^k'^Wg|5«4 7 £tf LT*lftS£fc«-&l/0> 
4. ^-yxA-7h4 60Wlg|3W4 7(7)±ai5^(i. 
^SSffl LtzWt^A 6 a*i|S(t<i,fLT*3 0 . 4 

yr-tyrv 2 0£T*>?<f-x.--7T±y7v i omz 
Bt-fy i 4c7)±ss(^SLTiS(t^^^y^ i J y 

^ 1 5*>±J8flSfcK3!4 6 a^TSSSffi^lSl LTf4a^ 

^-oXT^miznm-t & t hc. sh4 6 aaicod® 

tC*¥tffiSTf (4iioraPSP4 6e 

SrWfi. ) SS*giES§4 6 d#gR$*vOv& . 
[0023 3 -X-y>'-Y'7h4 6<0±aSfc:|8-^-4*lK 
mm (^7V7gl) 5 011 B2St/'H3^-r t J:d 
JC» ±fc7-yf-5 1, 7 7fy--X5 2M'XtT5 3 
*»4>«J«$iiT^&. St2*<0MMey5 1 atcj: 
0^m^Ctyy'IS-&$il^7-y^5 lti. 9-y^-^ 
-X 5 2<Dm>^Z^(F>iiA h'^7L5 2 b KS 

+ 7 h4 6W77f7-A5 2lc{±. 77f5 1«i 

^#g|54 6 b. 5 2atffttt%X'<-XttLmft>tl 

r U y^fy^kOWgp«5 4 Sr^LT^flttS^l^r 
-f^kkUC T7jgl55 3 a^OUyj7'^kc7)y-;U5 
5 5r^> LT ^ - y y 7 N 4 6 <0±a»|*|C«dr \rttzx 

[ 0 0 2 4 3 H 3 li . *«W<^>— IQi<?5»«fc: J:§7^ 
•\»5-f yty/7^-f vtf a -77*yyy 2 o<^* 
( ^ 9 y r^a > 5 0 awaafWEi-e, ( a > 
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4 y^^-i-yr-b^-yj 2 o^-fe •/ Mi, <xco^inRtc 

J: *)'iihtih . y y f-T^ M£®Kf£5£ Ufc*- AS/ 9 
•y M 1 1 J: 0 -f ytfi-myy 'J 2 oo^tr 
753 ^JE^ur^^f a-yr-feyyj 1 orttcfi 
•3RU -fytfa-my/y 2 o £f5T5g<7)ftB 

(H3c7) (a) <?5ttJBi) WTU>:ic:6Tt-Ay 3 
■y M 1 loM4£xh'T5 3fcft?irf ^Si:. x 
tTT 5 3 COT^SK 5 3a ffT^Wfiy -/f51 ^±«^ 3 
tHW?A$ftT. H3c7) (b) ^-riotC, -f 

y-^5 5^-yy+7b 4 6<D^— ;H1^4 6 c 

[ o o 2 5 3 4 y^jL-rr-fcyyj 2 o^«t (31 
±«f) a. ^co^iiitcioff^ix^. gi±wjaii(cRje 

3*l/£3j—A5/s >yM 1 l*Ue7 5 3^LT7 
•V^'f y?:^±tf , ^-Ay 3 7hl 1 l*Ut7 5 
3£3l±(fl>. Z0M. *trT5 3tf>gLBfffi«#S/- 

HL^ yf-5 1 *><!)Xtf75 3WT*S5 3 atf)*iSW« 
03tfO ( a ) (Cift-r J: 3 fc» 9-yf-5 lliDv? 

T«J^ & & 5 2 a <0TSa9JC 5 y f - 5 1 OlUmtfftMlZ 

w$ti. y-ji-5 itfmtxj ytfa-myyj 

COO 26] iiTSt/Hl Sr*HBU 
T-feyyj 2 0^ DTH 4 0&J>'-?-C0T^O#ffi) 
;b*>. DTH4 0Of^lilS-$lJfflI-rS$lJfflI««i) OWCP 

y^yyycommmmx\ &*mffi»&DT 

7ty7»J 1 Otf>_L2r««O*0Jl 8 atC^-T «fc d fc, # 

77yy/i 8rt*isiLrfiW&$*t6. weku^o 

•y W77^fa.-77ty7iJ 1 0^#i2^B#Xi2 
^yf'Jy/2 1 »HHflttffij!W«WWf 2 l<r>imti 
( E^^tt ) W±co fc&ti. HI «*r¥fSllTfflSI5£*-f 
ioC, tt»«»2 7jMBa8$iVC. 37fa-72 3 
tftWBWSrrttfliLiW^tl^^-f H LXi^r? h 2 6 
OffiW2 6 a<7)±«a52 6 c #BHP«2 8 e 
*. BHP»2 8e#B»fc3*l.4i:-9-7'l 41%^-vy 
74 1 fcfiORiaaiffiia6 0l*U&«ay»3*u ffiriEffiBffiaW* 
aW4 6d*»fcttte3ilTDTH4 0#fB^S. tuffi 
Ky^o 7 W7-/^fi-77ty7U 1 0O3LL 

»fn$xi;M w-y y^2 l £7)fiffliajn:* i #^Si5»2 7<r> 

m#1¥&1}tolzTlT£.X54 HLTs ffiW2 6acO±S 



» 2 6 c *«iapffl& 2 8 e fcBWfc U ffiEEIB3£*W«8Wlc 
SH» 2 8 c LT 5^ 7 b 2 6 ?>»jSSS 2 6 d I*] 

tzma&tiz. x^izzntz. smsmt. muu2 

6eH7^?fa-7l 2ncr>aTl-2.-72 3tcr> 
Vmgme 1 JrigitTT^nrb'-y h 1 lfcUPW>_h 
fl*fcRtf4>*uti»»Pl 1 bj&»4>£M«$«lS*u 
;b*> . ffi^^^BHft § tiX D T H 4 0 *«fMWf ± LE 

DTH4 0^»-ff±*Wflrr4«I«l«flHi, 
<f ytfa-77ty7'J 2 0 SrT'7^f-j.-7"T-by 
ruiOrttC-byhLfcttn-C. 37fi-72 3d* 
m&tjfo (±T) fc;*.^ 

y^U 1 oi*i^?5$tt^^iE«®^«m^.s.^^7 , a 

fro . 

[ 0 0 2 7 ] Jfcte, JaLhBt^Lfc««fe:J:**«W^7 

^nm^^xmmth. ^yi-^-^-rT^yr^2 
0*74 yTmzzmtz*-;-<>>3 v hi l it* 

JfiJ&U 77^fa-77*y7'J 1 0|*gfcffi»LTJ3r 
^iOffiS^-fe -y h Lfc«JB"C, *wC^ 
EWIL T'7^f-ji.-7"r-fey7 , U 1 0<0T4BtcRftfe 
37h' 7 h 1 1 Ztmizmi&ZitX H Urt-o >y KfcJ^t 
^I^JDX. 37fa-72 3fflJS-««l^[S]lC±*fc^7 
-f HS-t*fcfcfc(c, ffiBKS»*ttl&LDTH4 0jWE 

^c#i&L^i:#ii. >f y^f-A-yr-feyyu 2 o*>' 

77?fa-77ty7'J 1 0|*)(c5i||tC-fe>y h§ttT 

TIDTH4 0tf7FftW)COtZlS. -fytfa-77* 
y7y2 0m^fi-77ty7'J 1 O^smtc 

kwv&&. vj^yj yy-yrvyycvtomzmizii 
v>t. zcr>£o%4 y^A-yr-tyyv 20^7 

hStlSSrffp. ^yffa-77ty7'J20$:77^ 

f-jL-rr-fevru 1 op^tsmtc-fe-y h Lfc*a»srwi 

Bft. DTH40tJ:6afflKtfV\ 

ty/y 1 ost>M ytfj.-77*y7'j 2 oo5t« 
<o-f y^-'J >^2 1 *»4>J9te<?DJiH!EFLaSK:fett*±» 
ISW*^ 37fa-72 3W:SK?ni». ^c. 

^'^3 7 m 1 1 *m±i j fhzb*<zx.->x. ±m$mi 

WhLtlJ yff i -77*y7 l J 2 0£ttLh(cffitii 

■r. 

[ 0 0 2 8 ] i<o i 0 izffij$.Ltz*%iWcr>-mifomm 
\,z£h±m j fy7°yyyj3£cr)T.mz-o^x, matm 
mi iz&mLxmmizwm-h . mATjmmi ix- 
i4> -ffiii: lx. tmm&MM!.<7)ffifev>tmG±t,zt5^ 
x. 'mm-ymnmfi&mi 20^$^^ 

K-fe;U 10 5 fc:(Klf§<ifcrff- U y^-y K 1 0 2 SrflS 
fflLJt«*5rf . #-iJ >-^-y K10 212. #4 h'-fe 
;H 0 5±S:ffiHiJ?L«i^|6i^^ff-ri>. ZOX-Vy? 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The outer tube assembly which engages with the tip of a drill rod and is rotated in one, 
The inner tube assembly which is inserted free [ insertion and detachment ] into an outer tube 
assembly, and is fixed to the interior of an outer tube assembly by the attachment-and- 
detachment device. The down ZAHORU hammer which is formed in an inner tube assembly and 
deals a blow by hydrostatic pressure, The core tube which is prepared in the lower limit section 
of an inner tube assembly, and extracts a soil sample to the interior, The swivel device in which 
it is prepared in the upper part of a core tube, and rotation of an outer tube assembly is 
permitted, If a down ZAHORU hammer operates and a core tube slides in the expanding direction 
while a core tube slides in the compaction direction in connection with pushing of said drill rod 
The wire line sampler characterized by having a controlling mechanism from which a down 
ZAHORU hammer carries out an actuation halt, and will be in a blow condition. 
[Claim 2] Said controlling mechanism is a wire line sampler according to claim 1 characterized by 
consisting of an energization member energized so that a core tube may be made to slide in the 
direction of a lower limit of said outer tube assembly, and a valve mechanism which opens 
hydrostatic pressure when said hydrostatic pressure is sealed when a core tube slides in the 
compaction direction, and a core tube slides in the expanding direction. 

[Claim 3] Said core tube is a wire line sampler according to claim 1 characterized by having the 
inner ring with which a lower limit constitutes a cutting edge, and the piston which is prepared in 
the upper limit of a split tube and extrudes a split tube from a core tube while the lower limit 
section of a split tube is equipped free [ attachment and detachment ] in the condition that it 
was open for free passage with the interior of the split tube which is inserted into a core tube 
and holds a sample, and a split tube. 

[Claim 4] It is the wire line sampling method of construction which used claim 1 and the wire line 
sampler according to claim 2 or 3. Make the core bit which formed the inner tube assembly in 
the lower limit of an outer tube assembly in the condition of having set in the outer tube 
assembly submerge on the foundation, and a drill rod is made to ****. When a down ZAHORU 
hammer operates normally by supply of hydrostatic pressure Even if an inner tube assembly 
judges that it is set certainly and supplies hydrostatic pressure in an outer tube assembly, when 
a down ZAHORU hammer is non-operative The wire line sampling method of construction 
characterized by judging that it is in the abnormality set condition into the outer tube assembly 
of an inner tube assembly. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sampler of a wire line method, the soil 
sampler of the geological survey which used the hydrostatic pressure hammer, and a sampling 
method of construction. 
[0002] 

[Description of the Prior Art] The wire line sampling system which used the rotary percussion 
drill (top hammer method) and the usual rotary boring machine for the soil sampling method of 
construction for geological surveys until now, The sampling which gives vibration to a core tube 
by the hammer and vibrator (top hammer method) with which the excavator was equipped, and 
presses a core tube fit in a soft ground, There was sampling which used the usual core tube and 
usual phi40.5mm rod by the rotary boring machine, or the approach of not aiming at sampling, but 
carrying out wire line conveyance of the down ZAHORU hammer, and carrying out non core 
digging. 

[0003] Such a Prior art had the following faults. 

(1) The sampling method of construction by the rotary percussion drill has equipped the 
terrestrial part with the hydraulic hammer, and a hydraulic hammer has a fault, like the metal 
blow noise by actuation is high. 

(2) The top hammer method containing a rotary percussion drill needs to operate a hammer by 
the oil pressure force in many cases, and needs to carry out the initial investment of the 
expensive oil pressure facility, and an excavator enlarges it, and it is not desirable on on-site 
employment. 

[0004] (3) The impulse force transmitted to a sampler (core tube) lower limit with the increment 
in depth cannot decrease a top hammer method, and it cannot avoid the fall of a sampling rate. 
[0005] (4) In the sampling using the usual rotary boring machine, since striking power cannot be 
given to a core tube, a sampling rate is low and needs many costs and efforts for preparation of 
a returning-water facility. Moreover, there is a problem with the same said of processing of the 
muddy water after on-site soil survey completion and drilling waste. 

(5) In the sampling using the usual rotary boring machine, in order to use water for a digging fluid, 
it has effect of returning water on a sample, and becomes a fatal failure by investigation of a 
water-soluble chemical especially. Furthermore, by this approach, since the drilling rate is low, 
before securing a sample in a core tube, it is spilt out by returning water in an elasticity soil layer 
in many cases. 

[0006] (6) Originally the non coring system which carries out wire line conveyance of the down 

ZAHORU hammer does not have the sampling function. 

[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is that the above- 
mentioned conventional trouble should be solved to offer the low noise and the sampling method 
of construction which was small and lightweight and used the migratory good efficient soil 
sampler for geological surveys, and its sampler without porous wall collapse, stratum 
contamination or a sample spill, etc. 
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[0008] 

[Means for Solving the Problem] The outer tube assembly which engages with the tip of a drill 
rod and is rotated in one in order that this invention may solve said problem, The inner tube 
assembly which is inserted free [ insertion and detachment ] into an outer tube assembly, and is 
fixed to the interior of an outer tube assembly by the attachment-and-detachment device, The 
down ZAHORU hammer which is formed in an inner tube assembly and deals a blow by 
hydrostatic pressure, The core tube which is prepared in the lower limit section of an inner tube 
assembly, and extracts a soil sample to the interior, The swivel device in which it is prepared in 
the upper part of a core tube, and rotation of an outer tube assembly is permitted, If a down 
ZAHORU hammer operates and a core tube slides in the expanding direction while a core tube 
slides in the compaction direction in connection with pushing of said drill rod, it will be 
characterized by having a controlling mechanism from which a down ZAHORU hammer carries 
out an actuation halt, and will be in a blow condition. 

[0009] Moreover, said controlling mechanism consisted of an energization member energized so 
that a core tube may be made to slide in the direction of a lower limit of said outer tube 
assembly, and a valve mechanism which opens hydrostatic pressure when said hydrostatic 
pressure is sealed when a core tube slides in the compaction direction, and a core tube slides in 
the expanding direction. 

[0010] Moreover, it is characterized by having the inner ring with which a lower limit constitutes 
a cutting edge, and the piston which is prepared in the upper limit of a split tube and extrudes a 
split tube from a core tube, while the lower limit section of a split tube is equipped free 
[ attachment and detachment ] in the condition that it was open for free passage with the 
interior of the split tube which said core tube is inserted into a core tube, and holds a sample, 
and a split tube. 

[001 1] Moreover, it is the wire line sampling method of construction which used the 
aforementioned wire line sampler. Make the core bit which formed the inner tube assembly in the 
lower limit of an outer tube assembly in the condition of having set in the outer tube assembly 
submerge on the foundation, and a drill rod is made to ****. When a down ZAHORU hammer 
operates normally by supply of hydrostatic pressure Even if an inner tube assembly judges that it 
is set certainly and supplies hydrostatic pressure in an outer tube assembly, when a down 
ZAHORU hammer is non-operative It is characterized by judging that it is in the abnormality set 
condition into the outer tube assembly of an inner tube assembly. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained 
to a detail with reference to an accompanying drawing. The wire RAINDAUNZAHORU drill 
sampler (it is hereafter called a wire line sampler) by the gestalt of 1 operation of this invention 
is used for the soil extraction for a geological survey using the striking power of a down 
ZAHORU hammer (it calls Following DTHX As illustrated to dra wing 1 , the wire line sampler of 
this invention is equipped with the outer tube assembly 10 which engages with the tip of a drill 
rod (not shown) and is rotated in one, and the inner tube assembly 20 inserted free [ insertion 
and detachment ] into the outer tube assembly 10. 

[0013] The outer tube assembly 10 consists of the core bit 11 which has chip 11a which 
becomes a lower limit from hard material, such as cemented carbide, at order from the lower 
limit section, an outer tube 12, the hanger ring 13, a factice 14, the hanger ring 15, the guide 
coupling 16, a color 17, and coupling 18, and these are screwed on free [ sequential attachment 
and detachment ] except for the hanger rings 13 and 15 by which fitting wearing is carried out. 
The upper limit section of coupling 18 is screwed on the lower limit section of a drill rod free 
[ attachment and detachment ]. 

[0014] The inner tube assembly 20 consists of DTH40 which deals a blow by hydrostatic 
pressure as shown in drawing 2 , a core tube 23 which extracts a soil sample to the interior, and 
an attachment-and-detachment device (clamp equipment) 50 for detaching and attaching the 
inner tube assembly 20 in the outer tube assembly 10, and these are screwed on free 
[ attachment and detachment ], respectively. 

[0015] The core tube 23 is equipped with the split tube (inner tube) 24 which holds a sample 
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while being inserted into a core tube 23, the inner ring 21 screwed on the lower limit section of 
the split tube 24 free [ attachment and detachment ] in the condition that it was open for free 
passage with the interior of the split tube 24, and the piston 25 which is prepared in the upper 
limit of the split tube 24, and extrudes the split tube 24 from a core tube 23. The inner ring 21 is 
equipped also with the function to perform the omission stop of the split tube 24 from a core 
tube 23. A lower limit can change the shape of an OFF cutting tooth form, wire extension, or 
bore of a lower limit according to geology conditions by constituting the cutting edge, and, as for 
the inner ring 21, antifriction processing of hardening processing etc. is performed for wear 
prevention, as for the lower limit section. Moreover, the seals 22, such as an O ring prepared in 
the outer diameter of an inner ring 21, have prevented foreign matter invasion into the outer 
tube assembly 10. 

[0016] As shown in drawing 2 , the shaft 26 is screwed on the upper limit of a core tube 23 free 
[ attachment and detachment ]. On both sides of the energization members 27, such as a spring, 
the hanger body 28 has fitted into pivot 26a of the upper part of a shaft 26 possible [ rotation 
and the slide to shaft orientations ] through the shank material 30, bearing 31, and cushion 
rubber 32, such as a spring pin, and constitutes the so-called swivel device in it. This swivel 
device has the following detail composition. A shaft 26 is guided by two shank material 30 which 
****(ed) on right-and-left both sides of guide slot 26b prepared in the outer-diameter section 
perimeter of pivot 26a of a shaft 26 by having proper width of face, and was fixed to the bore 
section of the hanger body 28, and is enabling rotation and the slide of shaft orientations to the 
hanger body 28. Seal maintenance is carried out by cushion rubber 32, while bearing 31 and 
cushion rubber 32 also permit rotation and a slide of a shaft 26 of pivot 26a and they carry out a 
sliding support in the upper part of hanger body 28 bore in connection with this, respectively. 
[0017] About DTH40, although detailed explanation is omitted for the same configuration as what 
is already marketed, as shown in drawing 2 , it is a configuration except the bit usually connected 
with the lower limit in this invention, and consists of main parts of the casing 41 from a lower 
limit, a hammer 42, a feed tube 43, the upper bulb 44, the bulb holder 45, and Maine shaft 46 
grade. 

[0018] Upper pivot section 28a of the hanger body 28 has countered with blow side 42a of the 
lower limit of a hammer 42 by making the upper limit side into 28d of blow sides while fitting in 
possible [ the slide to shaft orientations ] in the casing 41 lower limit of DTH40 through the 
shank material 33, such as two spring pins horizontally fixed on both sides of the axial center, 
(contact). The insertion guide of the both ends of the shank material 33 is carried out at guide 
long hole 41a of straight side at the shaft orientations prepared in casing 41, and the hanger 
body 28 is enabling the slide to shaft orientations while having a hand of cut regulated to casing 
41. Thereby, as for the hanger body 28, the slide of shaft orientations and one rotation with 
DTH40 are attained. Furthermore, according to this and said swivel device, even if DTH40 and 
the outer tube assembly 10 really rotate, a shaft 26 and a 22 or less-core tube member can 
avoid rotation, can slide it to shaft orientations, and have composition which can be extracted 
without the inner ring 21 of the lower limit section of a core tube 22 projecting from the lower 
limit section of the core bit 11 of the outer tube assembly 10, and carrying out disturbance of 
the sample. In addition, when an inner ring 21 is a short configuration, an inner ring 21 may not 
necessarily project from the lower limit section of a core bit 1 1. 

[0019] The seals 29, such as an O ring which fits into the inside of the hanger ring 13 of the 
outer tube assembly 10, and holds an airtight, are inserted in the outer diameter of the hanger 
body 28. Moreover, the lower limit side of impact transfer section 28b which formed in the upper 
part of the seal 29 of the hanger body 28 the level difference which the outer diameter 
projected, and was established in it transmits the impulse force which DTH40 operated and was 
generated by the collision with a hammer 42 and the hanger body 28 to the core bit 1 1 of the 
outer tube assembly 10 through the upper limit side of the hanger ring 13. Since it can 
decompose, DTH40 can exchange a hammer 42 according to stratum conditions, can fluctuate 
mass, and can perform easily the increase and decrease of adjustment of the impulse force of a 
hammer 42 by this. 

[0020] Along with the axial center, 26d of fluid passage which has opening of two right and left 
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26e at least is drilled in the upper limit side and the lower side face by the shaft 26. Along with 
the axial center, fluid passage 28c penetrates on the hanger body 28, and is drilled, and opening 
of four rectangular directions 28e is prepared at a level with the side face of 28d of valve 
chambers opened for free passage and established in the lower part of fluid passage 28c. In 28d 
of valve chambers, it has fitted in with a sufficient precision so that upper limit section 26c of 
pivot 26a of a shaft 26 can hold an airtight possible [ the slide to shaft orientations ], and the 
so-called change valve mechanism is constituted. This change valve mechanism makes the basis 
of the controlling mechanism which controls the actuation of DTH40 mentioned later, and that 
detail function is as follows. When upper limit section 26c slides down [ in 28d of valve 
chambers ], as shown in the left half longitudinal-section section of drawing ^ , opening 28e is 
opened wide and the fluid for DTH40 actuation (it is hereafter described as the compressed air) 
which goes via fluid passage 28c is discharged in 26d of fluid passage of a shaft 26. When upper 
limit section 26c slides above [ in 28d of valve chambers ], as shown in the right half 
longitudinal-section section of drawing 1 , opening 28e is blockaded. 

[0021] The feed tube 43 by which fitting was carried out to the lower limit section in fluid 
passage 42b drilled by penetrating along with the axial center of a hammer 42 has fitted into the 
upper limit section of fluid passage 28c of the hanger body 28 possible [ the slide to shaft 
orientations ]. The lower limit section of the bulb holder 45 which equipped the interior with the 
upper bulb 44 along with the axial center from the upper limit side has fitted into the upper limit 
section of a hammer 42 possible [ the slide to shaft orientations ]. 

[0022] While the lower limit section of the Maine shaft 46 has fitted into the upper limit section 
of the bulb holder 45, the Maine shaft 46 has fitted into the upper limit circles of casing 41 free 
[ attachment and detachment ] through the shank material 47, such as a spring pin. Level 
difference 46a which the outer diameter projected is prepared in the upper part of the shank 
material 47 of the Maine shaft 46, and when carrying out the insertion set of the inner tube 
assembly 20 into the outer tube assembly 10, the lower limit side of level difference 46a 
counters, and is positioned in the upper limit side of the hanger ring 15 ****(ed) and established 
in the predetermined location in the guide coupling 16 in a factice's 14 upper limit side. While 
penetrating to a lower limit side along with an axial center, 46d of fluid (it has four openings 46e) 
passage penetrated in the direction which intersects perpendicularly at a level with the side face 
of the level difference 46a section is drilled in the lower limit circles of the Maine shaft 46. 
[0023] The attachment-and-detachment device (clamp equipment) 50 jointed with the upper 
part of the Maine shaft 46 mainly consists of latch 51, a latch case 52, and a spear 53, as shown 
in drawing 2 and drawing. 3 . the latch 51 hinge association of the **** of was enabled by pin 51a 
guides the corpus unguis of-two right and left to the shaft orientations of the latch case 52 at 
guide long hole 52b of straight side — having — shaft orientations (upper and lower sides) — it 
is constituted movable. Notches 46b and 52a have sufficient tooth space, and are prepared in 
the Maine shaft 46 and the latch case 52, respectively so that it may not interfere to **** 
movement and vertical migration of latch 51. While a spear 53 fits in free [ attachment and 
detachment ] through the shank material 54, such as a spring pin, in the upper limit of the latch 
case 52, lower part section 53a has fitted into the upper limit circles of the Maine shaft 46 free 
[ the slide and attachment and detachment to shaft orientations ] through the seals 55, such as 
an O ring. 

[0024] The attachment-and-detachment device (clamp equipment) 50 of the inner tube 
assembly 20 of the wire line sampler according [ drawing 3 ] to the gestalt of 1 operation of this 
invention is drawing of longitudinal section a part, (a) shows the open condition of the inner tube 
assembly 20, and (b) shows the set condition of the inner tube assembly 20. The set of the inner 
tube assembly 20 is performed by the following procedure. The spear 53 of the inner tube 
assembly 20 is grasped by the exaggerated shot 111 set as the latch out condition, it hangs and 
takes down in the outer tube assembly 10, and the load of the weight of the exaggerated shot 
1 1 1 is carried out to a spear 53 in the place which descended the inner tube assembly 20 to the 
position (condition of (a) of drawin g 3 ). Then, the tip of lower part section 53a of a spear 53 
wrenches latch's 51 upper limit open, and is inserted, and as shown in (b) of draw ing 3 , the set 
of the inner tube assembly 20 is completed. Under the present circumstances, a seal 55 is 
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contained in seal adherence slot 46c of the Maine shaft 46, and it is insisting upon the spear 53 
according to the frictional force by the elasticity of a seal 55. 

[0025] Disconnection (pull-up) of the inner tube assembly 20 is performed by the following 
procedure. The exaggerated shot 111 set as the pull-up condition grasps a spear 53, and winding 
and the exaggerated shot 1 1 1 pull up a spear 53 for a wire line. Under the present 
circumstances, a spear 53 slides exceeding the frictional force according [ the pull-up load of a 
spear 53 ] to the elasticity of a seal 55, the tip of lower part section 53a of a spear 53 falls out 
from latch 51, and as shown in (a) of drawing 3 , lock discharge of the latch 51 is carried out. 
Under the present circumstances, the latch case 52 moves up, latch's 51 tooth back is pushed 
on the lower limit section of notch 52a inside, latch 51 closes, and the inner tube assembly 20 
will be in an open condition. 

[0026] here — again — dr awin g 1 — referring to — DTH40 of the inner tube assembly 20, and 
actuation (namely, controlling mechanism which controls actuation of DTH40) of the lower part - 
- it attaches and explains to a detail. DrayringJ is drawing of longitudinal section of the wire line 
sampler by the gestalt of 1 operation of this invention, the left half longitudinal-section section 
shows the blow condition of a DTH40 actuation halt, and the right half longitudinal-section 
section shows DTH40 operating state. A compressed air is supplied via the inside of coupling 18, 
as shown in arrow-head 18a of the upper part section of the outer tube assembly 10. When the 
time of pushing of said drill rod and the outer tube assembly 10 or digging resistance of an inner 
ring 21 is beyond the energization force (compressive load) of the energization member 27, as 
shown in the right half longitudinal-section section of drawing 1 , the energization member 27 is 
compressed, a core tube 23 side is pushed up in the compaction direction, slides, and upper limit 
section 26c of pivot 26a of a shaft 26 blockades opening 28e. If opening 28e is blockaded, the 
inside of the clearance space 60 with the casing 41 in a factice 14 will be sealed, said 
compressed air is supplied from 46d of passage, and DTH40 operates. When the time of a pull-up 
of said drill rod and the outer tube assembly 10 or digging resistance of an inner ring 21 is below 
the energization force (compressive load) of the energization member 27 As shown in the left 
half longitudinal-section section of drawing 1 , the energization member 27 develops, a core tube 
23 side slides in the expanding direction caudad, upper limit section 26c of pivot 26a opens 
opening 28e wide, and said compressed air is discharged in 26d of fluid passage of a shaft 26 via 
fluid passage 28c. Furthermore, at this time, the whole-quantity exhaust air of the compressed 
air is carried out from exhaust-port 1 1b prepared in the lower limit section core bit 1 1 from 
opening 26e at slanting facing up via the clearance space 61 with the core tube 23 in an outer 
tube 12, namely, a compressed air is opened wide, DTH40 carries out an actuation halt and 
whole-quantity discharge of the compressed air is carried out (it will be in a blow condition). 
Thus, the controlling mechanism which controls actuation and a halt of DTH40 is in the condition 
which set the inner tube assembly 20 in the outer tube assembly 10, is equipped with the valve 
mechanism which is made to slide a core tube 23 side in the flexible direction (upper and lower 
sides), and switches the existence condition of the airtight maintenance in the outer tube 
assembly 10, and performs actuation of DTH40, or control of a halt, respectively. 
[0027] Next, the wire line sampling method of construction which used the wire line sampler of 
this invention by the configuration explained above is explained. In the condition of having 
grasped at the exaggerated shot 1 1 1 which formed the inner tube assembly 20 in the wire line 
lower limit, and having set in the outer tube assembly 10 in the location of ************ While 
making the core bit 1 1 prepared in the lower limit of the outer tube assembly 10 submerge on 
the foundation, applying ****** to a drill rod after collecting the exaggerated shots 1 1 1 and 
making a core tube 23 side slide in the compaction direction up When a compressed air is 
supplied and DTH40 operates normally, it can be judged that the inner tube assembly 20 is 
certainly set in the outer tube assembly 10. It can be judged that it is in the abnormality set 
condition that the inner tube assembly 20 is not certainly set into the outer tube assembly 10 on 
the other hand when DTH40 is non-operative even if it supplies a compressed air. In the initial 
process of a wire line sampling, the set check of such an inner tube assembly 20 is performed. 
The soil sample in the predetermined digging hole depth is extracted in a core tube 23 with the 
digging by DTH40 from the inner ring 21 at the tip of the outer tube assembly 10 and the inner 
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tube assembly 20 after checking the condition of having set the inner tube assembly 20 certainly 
in the outer tube assembly 10. Next, the inner tube assembly 20 which contained the soil sample 
is taken out on the ground by winding up the exaggerated shot 111. 

[0028] Thus, the process of the soil sampling method of construction by the gestalt of 1 
operation of constituted this invention is explained to a detail with reference to drawing 4 

thru/or drawing 11 . D rawin g 4 thru/or drawing 11 show the example which used the balling head 

102 with which the guide eel 105 carried on the foundation G predetermined [ for a geological 
survey ] as an example in the transit trucks 120, such as a small crawler, was equipped. A balling 
head 102 runs the guide eel 105 top in the direction of a digging hole axis. The outer tube 
assembly 10 engaged at the tip of the drill rod 101 which engages with this balling head 102, or a 
drill rod 101 is grasped by the clamp 106 of the lower part section of the guide eel 105. The 
digging drive of DTH40 is carried out by feeding a compressed air via the air swivel 103 from the 
air piping 104. 

[0029] First, at the soil extraction initiation process (process 1) shown in d ra wing 4 , the interior 
of the tip of the outer tube assembly 10 which engages with a drill rod 101 is equipped with the 
inner tube assembly 20 of the shape of a pipe grasped by the exaggerated shot 1 1 1 of the wire 
line 110 connected with the hoist 121. Soil extraction is started, while equipping the interior of 
the tip of the outer tube assembly 10 which connected the inner tube assembly 20 which 
attached DTH40 at the tip of a drill rod 101 and starting digging. 

[0030] Then, at the first soil extraction termination process (process 2) shown in drawin g 5 , it 
excavates to the first predetermined digging hole depth, and extraction of the soil sample 130 is 
ended. 

[0031] So, at the exaggerated shot insertion process (process 3) shown in draw ing 6 , separate a 
balling head 102 from a drill rod 101, it is made to retreat to a shunting location, and the 
exaggerated shot 11 1 of the wire line 1 10 is inserted in the interior from the upper limit of a drill 
rod 101. 

[0032] Then, at the soil recovery process (process 4) shown in drawing 7 , the spear 53 of inner 
tube assembly 20 upper limit which contained the soil sample 130 in the core tube 23 is grasped 
by the exaggerated shot 111, and drawing and the soil samples 130 are collected for winding and 
the inner tube assembly 20 on the ground. 

[0033] Again, at the inner tube assembly insertion process (process 5) shown in drawing 8 , the 
inner tube assembly 20 of the empty grasped by the exaggerated shot 1 1 1 of the wire line 1 10 is 
inserted in the interior from the upper limit of a drill rod 101, and the interior of the tip of the 
outer tube assembly 10 is equipped. 

[0034] Furthermore, at the drill rod extension process (process 6) shown in drawing 9 f after 
winding up and collecting the exaggerated shots 1 1 1 of the wire line 110, the drill rod 101 of 
predetermined die length is added. 

[0035] Again, at the second soil extraction initiation process (process 7) shown in drawing J Q t a 

balling head 102 is advanced, it connects with a drill rod 101, and digging is resumed. 

[0036] Then, at the second soil extraction termination process (process 8) shown in drawin g 1 1 , 

it excavates to the second predetermined digging hole depth, and extraction of the soil sample 

130 is ended. Henceforth, it carries out to the process of a process 3 repeatedly to return and 

the depth of a schedule, and the soil sample 130 is extracted. 

[0037] 

[Effect of the Invention] As mentioned above, according to this invention explained to the detail, 
the outstanding effectiveness it is ineffective to the following former is done so. 

(1) The sampling from N-ary 0 thru/or about 50 soft ground to a gravel bed is possible by 
selecting the core bit which is the sampling using the blow of DTH and was doubled with the 
stratum. Moreover, in order that a hammer may operate underground, there is little effect of 
noise generating around. Furthermore, in order not to use muddy water or Shimizu, there is no 
effect of digging water, such as polluting a stratum and a sample spill. 

(2) Since the compressed air by which a supplied air is carried out from the cheap compressor of 
another facility can be used as the working fluid of DTH, the miniaturization of a basic machine 
and drastic reduction of initial investments are possible for a basic machine. Furthermore, in 
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order to press a sampler fit in a stratum, there is no discharge of drilling waste, processing of the 
muddy water after on-site soil survey completion and drilling waste is unnecessary, and an 
environmental load is low. 

(3) Since DTH is in right above [ of a core bit ] t there is no attenuation of the striking power by 
the increment in depth, and don't produce the fall of a sampling rate. Compared with the 
sampling by the usual rotary boring machine, they are 3 thru/or 10 times the sampling rate of 
this. 

(4) Since it is a wire line boring method using the double pipe method of an outer tube assembly 
and an inner tube assembly, there are no rise and fall of a rod and porous wall collapse can be 
prevented. Moreover, since wire line conveyance performs insertion and recovery of a core tube, 
working hours are shortened sharply. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 4] 
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[Drawing 2] 
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[Drawing 6] 
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[Drawing 3] 
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[Drawing .11] 
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